Efficacy of Tyrosine Hydroxylase gene modified neural stem cells derived from bone marrow on Parkinson's disease--a rat model study.
The aim of this study is to determine the efficacy of injecting adult bone marrow derived stem cells (BMSCs) transfected with a pEGFP-C2 plasmid containing the gene for Tyrosine Hydroxylase (TH) into the lateral ventricle for treating rats with Parkinson's Disease (PD) induced by injections into the Substantia Nigra pars compacta (SNc) with 6-hydroxydopamine (6-OHDA), a potent and selective neurotoxin for catecholamine expressing neurons. BMSCs were obtained from the femur of rats; transfected with plasmid constructed with TH and green fluorescent protein (GFP) (with about 85% co-transfection efficiency rate) and then cultured with neuronal differentiation media. Eighty rats were injected into the SNc with 6-OHDA and tested behaviorally to verify the model was induced. Then, 12 PD rats were injected into the anterior horn of the lateral ventricle with x10(5) cells, while 12 more rats were given saline as control. We found that 10 days after transplantation there was a significant (P<0.01) reduction in Apomorphine induced rotations in rats receiving transplanted cells. Also, combined SNc and Striatal dopamine contents (microg/g wet tissue weight) in transplanted rats were greater than controls (0.19+/-0.06 vs 0.63+/-0.14 P<0.01). Immunohistological examination found GFP expression, indicating the presence of transplanted cells within the brain, some of which had migrated through the nerve fibers along the ventricular wall. We feel this study shows the efficacy of genetically engineered BMSCs in the treatment of a rat model of PD. However, future experiments are needed to determine the mechanisms.